Development of the Deformed protein pattern in the embryo of the honeybee Apis mellifera L. (Hymenoptera).
We have raised antiserum against part of the Deformed (Dfd) protein of the honeybee and describe here the expression pattern of the Dfd protein during honeybee embryogenesis. Dfd protein is first stained in the prospective gnathal region of the cellular blastoderm. This circumferential band corresponds to the distribution of Dfd mRNA described earlier, and to the blastodermal Dfd expression pattern in Drosophila. Using an antibody against the engrailed (en) protein of Drosophila, we found that at the beginning of gastrulation Dfd expression in the honeybee, as in Drosophila, is restricted to the future intercalary, mandibular and maxillary segments. During gastrulation, the mesodermal nuclei loose the Dfd label gradually from anterior to posterior, and in the ectoderm the most posterior ventral cells loose Dfd while retaining en staining; thus, in contrast to what has been described for Drosophila, the posterior Dfd expression border seems to move forward ventrally to the parasegmental boundary within the maxillary segment. In the late germ band, the lateral tips of the Dfd-expressing band are connected across the dorsal side by a row of amnion cells with strongly staining large nuclei. After dorsal closure, a narrow stripe of Dfd-staining dorsal cells behind the neck region may indicate that the maxillary segment contributes to the dorsal body wall posterior to the head capsule. Thus, apart from some minor deviations, the Dfd expression pattern in the honeybee strongly resembles that in Drosophila prior to head involution. This is compatible with the assumption that head involution (which is a special adaption in higher dipterans) ensues after a rather conserved course of early head development in which Dfd appears to play a basic role.